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@ Emitter/detector for optical fibre systems. 

<g) A combined optical emitter/detector that permits both the 
introduction of light energy onto an optical fibre and the sensing 
of optical energy from the fibre includes a light emitter (36), 
such as a laser diode or a light emitting diode, positioned to 
introduce optical energy onto an optical fibre and a plurality of 
photodetectors (18. 20. 22, 24) positioned about the emitter for 
receiving optical energy from the optical fibre. In a preferred 
embodiment the photodetectors (18, 20. 22, 24) are arranged 
about the centrally disposed emitter (36) and series-connected 
to provide a voltage output that Is the sum of their individual 
contributions. The emitter and detectors can be designed to 
operate on the same wavelength or different wavelengths 
where wavelength multiplexed communications are desired. 
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Description 



EMITTER/DETECTOR FOR OPTICAL FIBRE SYSTEMS 



The present invention relates to optical devices 
and, more particularly, to optical emitter/detector 
devices for interfacing with optical fibres and optical 
fibre systems in which optical energy is introduced 
into and removed from optical fibres. 

Optical fibre systems use modulated light energy 
to convey information from a source to a destination. 
In general, optical energy is introduced into a core by 
aligning an optical source, such as a laser diode or a 
light emitting diode, with the core and launching the 
light from the emitter into the core. Conversely, 
optical energy is removed by directing light from the 
core at the destination end onto the photo-respon- 
sive surface of a photodiode or phototransistor. 
Where duplex communication is desired, the source 
and destination ends of the transmission fibre are 
terminated with splitters which include ports for the 
optical fibre, for an emitter and for a detector. In 
addition to discrete splitters, optical energy can also 
be introduced onto and removed from a trans- 
mission fibre using lateral couplings and various 
types of splices and taps. 

While optical fibres, per se, can transmit optical 
energy with acceptable attenuation, the introduction 
or removal of light energy through a discrete 
interface, such as present in splitters and star-type 
couplings, can cause undesired attenuation in the 
optical energy. Each interface represents an oppor- 
tunity for mis-alignment or the introduction of 
contaminants which can interfere with the efficient 
transmission of optical energy. 

According to the invention there is provided an 
emitter/detector of the kind comprising an optical 
energy detector device for receiving optical energy 
from an end of an optical fibre and an optical energy 
emitter device for emitting radiation to said optical 
fibre, characterised in that the optical energy 
detector device comprises a plurality of optical 
energy detectors having radiation receiving surfaces 
aligned to receive said optical energy, said optical 
energy emitter device comprising an optical energy 
emitter positioned within the area of said radiation 
receiving surfaces of said optical energy detectors, 
for emitting said radiation. 

The following is a more detailed descrition of an 
embodiment of the invention, by way of example, 
reference being made to the accompanying draw- 
ings, in which like parts are designated by like 
reference characters:- 

FIG. 1 is a plan view of an emitter/detector 
mounted on a substrate; and 

FIG. 2 is a side elevational view of the 
emitter/detector illustrated in FIG. 1 . 
An emitter/detector of FIGS. 1 and 2 is designated 
generally therein by the reference character 10. As 
shown, the emitter/detector 10 is mounted in a 
substrate 12 and aligned, as shown in FIG. 2, with the 
end of an optical fibre 14. The optical fibre 14 is of 
conventional design and includes a light transmitting 
core 16 (dotted line illustration) surrounded by a 
cladding (unnumbered) having an index of refraction 



less than that of the core 16. The organization of the 
emitter/detector 10 shown in FIGS. 1 and 2 and its 

5 substrate counting is typical of an integrated optic 
device environment. 

The emitter/detector 10 indues four planar 
photodetectors 18, 20 t 22 and 24 arranged in an 
adjoining relationship on the substrate 12. The 

10 photodetectors 18. 20, 22 and 24 are rectangular in 
shape and are arranged with respective corners 
meeting at a point to form a larger rectangle, as seen 
in FIG. 1. The radiation receiving surfaces of the 
photodetectors 18, 20, 22 and 24 are aligned and 

15 each of the photodetectors 18, 20, 22 and 24 is 
configured to produce a photo-voltaic output in 
response to irradiation with optical energy exiting 
the end of the optical fibre 14. In general each of the 
photodetectors 18, 20, 22 and 24 includes terminal 

20 points (not specifically shown) by which they can be 
connected in series circuit with connector leads 
represented in schematic form at 26, 28 and 30 to 
provide the serially summed voltage output at least 
32 and 34. 

25 An optical energy emitter 36, such as a laser diode 
or a light emitting diode, is located within the area of 
radiation receiving surfaces of the photodetectors 
18, 20, 22 and 24 at the mid-position of the 
photodetectors 18, 20, 22 and 24, as shown in FIG. 1, 
30 with electrical energy provided to the optical energy 
emitter 36 through terminal 38 and 40. If desired, a 
focusing device 42, such as the illustrated sperical 
lens, is mounted to the optical energy emitter 36 to 
assist in directing optical energy from the optical 
35 energy emitter 36 into the optical fibre 14. 

In operation, the emitter/detector 10 is positioned 
relative to the optical fibre 14 so that optical energy 
emitted from the optical energy emitter 36 is 
directed into the core of the optical fibre 14 with 
40 minimal attenuation. In general, the optical fibre 14 
should have an acceptance angle sufficiently large to 
accept the optical energy output of the optical 
energy emitter 36. To this end, the focussing device 
42 can be configured to assure adequate optical 
45 coupling. The optical energy emitter 36 is driven by 
application of an appropriate signal on its input leads 
38 and 40 to launch a desired optical signal onto the 
optical fibre 14. Conversely, energy transmitted 
through the optical fibre 14 and exiting the end of the 
50 optical fibre 14 will diverge somewhat and irradiate 
the various photodetectors 18, 20, 22 and 24 which, 
in turn, will produce a serially summed voltage 
output at leads 32 and 34. Since the surface area 
presented by the optical energy emitter 36 is small 
55 compared to that made available by the photodetec- 
tors 18, 20, 22 and 24, a substantial majority of the 
optical 1 energy output of the optical fibre 14 is 
converted to electrical energy. In order to enhance 
efficiency, the focussing device 42 can also be 
60 configured to redirect some of the incident optical 
energy to the photodetectors 18, 20, 22 and 24 
provided this redirection does not materially affect 
. its primary function of directing optical energy from 



i 



i 



2 



1 



0 290 242 



the optical energy emitter 36 to the end of the optical 
fibr 14. 

In one form, the wavelength emitted by the optical 
energy emitter 36 and the spectral sensitivity of the 
photodetectors 18. 20, 22 and 24 are in the same 
general portion of the optical spectrum. In another 
form of the invention, the optical energy emitter 36 is 
designed t operate at a first wavelength while the 
various photodetectors 18, 20, 22 and 24 are 
configured, either by the selection of their photo-re- 
sponsive material or by application or bandwidth 
filter coating or coatings, to respond to second 
wavelength. This latter cofiguration is suitable for 
effecting duplex wavelength communications. 

Thus a combined emitter/detector is provided for 
optical fibre systems that both launches optical 
energy onto and detects optical presented from an 
optical fibre and in such a way that undesired 
attenuation consequent to the use of prior splitters 
is avoided. 

Thus it will be appreciated from the above that a 
highly effective combined emitter/detector for opti- 
cal fibre systems is provided. It wil be equally 
apparent and Is contemplated that modification 
and/or changes may be made in the Illustrated 
embodiment without departure from the invention. 
Accordingly, it is expressly intended that the 
foregoing description and accompanying drawings 
are illustrative of preferred embodiments only, not 
limiting, and that the true spirit and scope of the 
present invention will be determined by reference to 
the appended claims. 
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plurality of optical nergy detectors (18, 20, 22. 
24) are connected in series. 

6. An emitter/detector according to any one 
of claims 1 to 5, characterised in that four 
optical energy d tectors (18, 20, 22, 24) are 
provided, each optical energy detector being 
rectangular in shape and the detectors being 
arranged with respective corners meeting at a 
point to form a larger rectangle, the optical 
energy emitter (36) being arranged at said 
point. 



Claims 



1. An emitter/detector of the kind comprising 

an optical energy detector device for receiving 40 
optical energy from an end of an optical fibre 
(14) and an optical energy emitter device for 
emitting radiation to said optical fibre (14), 
characterised in that the optical energy detec- 
tor device comprises a plurality of optical 45 
energy detectors (18. 20, 22, 24) having radia- 
tion receiving surfaces aligned to receive said 
optical energy, said optical energy emitter 
device comprising an optical energy emitter 
(36) positioned within the area of said radiation 50 
receiving surfaces of said optical energy detec- 
tors, for emitting said radiation. 

2. An emitter/detector according to claim 1, 
characterised in that an optical focussing 
device (42) is provided for direction optical 55 
energy from the emitter (36) into the said optical 

fibre (14). 

3. An emitter/detector according to claim 1 or 
claim 2, characterised in that said optical energy 
emitter (36) is a laser diode. 60 

4. An emitter/detector according to claim 1 or 
claim 2, characterised in that said optical energy 
emitter (36) is a light emitting diode. 

5. An mitter/detector according to any on 

of claims 1 to 4, characterised in that said 65 
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